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bT^ffl-r^fc^<D^«^H^^tlTV^ 2003-522140 #3? 

2001-512480 ^^#) o ±ib^?s^«, m&m^<Dni&Kum-m\z-mMxfen 
& t *s v> x 4* s w fc s £ » ^ ta $ n t v i & a> = 

*^&i»*#A5 £ ATP"&j»*i"S £ StlTHS (Sprague, R. S. et 

25 al.,Am. J.Physiol. CeU Physiol., 281 : C1158-C1164, 2001) . *VX. *JfiL# 

ftzmmvfz atp rt&«ia±o#»««#fficfpfflb, -m^^^(No)t 
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ATP*mmt%mta&* ATP $rjffiHI$-&SlS^^tr^JlDL^ &tfATP£>ffi 

atp liiswpttw^ts^s^t^iit^iwtt 

^OM^ii^T ATP ©j8EWIS:«dffllU#*c:t*^.mb, #§693*3fcj«f*fcs 

3ft5^<tfel^f6n«. ±f3ATPO»«, 100 mmHg &T©Bfc 
^jfiL^ + O^^DH^O^jfi^T-^lfiTS^b^ii:**^ Rtf ATP 

fo&fcb ATP £M££i*3^i£jo 

ATP 100 mmHg JSTRC&^TfT 5 Z. 
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K*xtt^;v7*=;p^i/7 r ^wr sns. sfc, atp ©jffiiH©«]finj^ 100 
(5) ^^^©^yDtr^owaiSR-^T*^****!!*^, mm®. 

|A«^o^^nf>ol®^ R-««8-CSSflsS**«5«. ATP (DM 

m&wm-t ±ia(4)fca5b;fc%>©£iwc*s. z<om&, 

jiii^&oATPwaMi&wifBi-rs^Ss. 

ATP (DMMCDWimU. 100 mrnHg^Tomm^EET^^ViTfT-pilt^-e^ 
15 3. 

KT^S^nfc^jM^tf e>n&o ATP ©ffiHttt, 100 mmHg I^T© 

20 ^^JET^feViTff 5 C 

(8) 'VEifaif >(DM&tfR-ftMT'gmk2tifcmiki$o 

ATP ©«©»«, 100 mmHg&T©lft*#ffiTK:#V>TfT3 
25 £ 0 

(9) Mf3(7)fES©#«£^tfI£M^o 

mm, mmm, mm^ mm&mmmm, *R*jic«fc*MW*, n% 
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td«T?€rs. mmssimmm\ts titit-nmmm&m m^t^ay^mm^ 

(10) Bul3(8)f3®Of!pJM^^^ty^MJ^^o 

(id *jfii**»&iii«an& atp i*i*i«fWFttfcSit« n t swttt 

10 s ATP CDiH&:#&. 

(12) ^jfiL3^#M^Tx/ ->>&^Snb, *§en*#itt*fc£&lfc*XfcM£lt*# 
EE^#T^t"^t*#^tTS^«*^©ATP<Dja^l*li3S$^S^. 

SSS6*Xttfilt*^ffi*fl I tt> tfOxJiO mmHg-150 mmHgCMT^D, 
75V ^>©}i^te, #J;Uf0.lMmol/L~10jiAmol/LT 
15 (13) mstnm&mzr^y ~>>£8§inU, #e>n&??i£S£2: 60 mmHg~80 
■ mmHg©—.Bt^*^JEE*#TK:«'r^i:*«f«ii'*. ^ifeS^ £ © ATP © 

75V •»0lg?lt ^iJA^O.l/Limol/L—lOAimoyLTfeSc 

(14) 75V 5^>3&«*tn*nfc*Jfil3»#»*fc, A*> H 3 * >A°7St©l^f ^">M 

20 ffiffitB&Sttifit («aj>L^;i/7*— ;w^U7) ^^Jn-r^^tSr^^-rs, * 

atp (DmrnzmnTttfe* 

7,)V7 * -)VV U7 LLTfe, m*-\Z. 4,4'- 5M 75^>7*- h-*^* 

>-2 ) 2 , -v ? 7,;w^ >»(dids)?w W & . 

(15) A*> H 3 ? >/^R©B^#>Sifl«SBIfiSfl&K (0iJ*-tfDIDS ^¥©7 ^7 
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am, wtmfrfct atp anioMflsat^Kttw co s^-tf^^y^-h 

H2tt> II^^Et ATPM£££>H#MtfK:&fn CO aNOHb <D^lM 

5*; h<0±&Jhm&m<D 40%^W^tfctt T-^^^<b5?Plfil^ 
£MUT6 O^OBTH^/hMMcD^^^^S (FSD) > Base excess S. 

10 

0 5 rau 75V ->>©amfe#w^ atp ^m^ffl &7F*?m~e$>z>o 

m 7 ra, -^^m^^a#iM^^e.(D atp jM^ts dids vwrn^* 

15 g|8«, ATP -DIDS ©ffl*tt#W^:S!l**^H"P**- 

H9I4, &mmftf±Tte&tfz> dids ©> atp mmnm^M^'tM-v&^o 

£ $| J£ i" -5 ft & <D % A <D 

um^mmm^m\zfsi^tmikm^7y : y^>sv >m (atp) msn, 
^m^nfe atp ifrtsiM^st5#i«s§^^bT^v-> 

ii-r^o d©ditt, £©NO tr/nx^-tH^U >Ki±DJfaW&3I#ffl#£C 

25 §ui$I*l/T^5o 

jfi]Jft*K:ffifc ATP S7f/-»2'J>i (ADP) l^fSn, Jfll/h* 

^©J;^^ ^ifii^e, ATP AJ»|Sft*!ltft, 4#^il«Hto 
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mvtz£%\z, skm&mwnT'&z atp ^nm^xmrn^mim-r^mti^m-o 

£Zfrt^?&\zmBlsX®lMW$t*'tT-ot£o 

mt1fe&Vtc^yn\d><Dm&*7r;?&U&m%i-?Z>o Z\<D ATP jfiil^^- 
>«#«4 , CD^\ ; &yDH>(Hb)Ta7>^U-fc'6?c#bT^D, ATP <Dt&M^& 

iiHl ATP WLMKfcsizjotf&Wtmikftmz. ^yat*>«8S^l»U 
15 T 31 fit, ^yatfXDfltiiS: T 

MX«R^ii^^^fc$i±T^Jfil^^6© ATPjtgi£$J5tb7£o ^rO^, R 
M^ATPStai^^^Jb, TMttATP^ffi*«'t4'(t;b> MIB^^^IIEBJ^nfeo 
^#u¥>\tWim<DMfflLfc£^XmmirZ>ftTm 64,500 tf^W^ffTg. 

Uti^ffTttt R M^ifi ( TR-^j fcV>3) *£Z>* ZZ.X TT-^SIj t\t. 

5mtiLx&'Dxwtm\zMU&mm'ft ttmxmmtmn^?^) <Dmm&M 
xmmf>mn\z<^) (Dmm&mteTZo 

25 ^^Dk'>$ T-X« R-WfflUZ&feikZ&ZMWte, Vi<0^mffi^nTVi 
5, ^ne»<30^#J^^ViT^\ ; e^Dt'>TO7,^U-& T-tt^Xtt R- 

^IC^'fbLfc^itO ATP ^t/1*->£f^£fc*?K '\^atf>£ T-« 
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(Yonetani, T. et al., J. Biol. Chem., 273(32), 20323-20333(l998))» 

fefc2-&z>z£f)mt>nx^z>-M4kmm (co) &m^xmmzwm-rz>t. m 
yaffil* T-vtmxn r-wwuz&tzik? % m^^mt^isn^^ atp mm 

^•frfci^te, jfcWM^ffi^WTS ATP *^65t#jfii^e>iSii^-B-^) 
10 z.£tfX%Z>Z\£$:my£'TZ>o sia.*<DMmftm(DMlN\\z&V^ : Z:t7n¥> 

i ^ ^ifosjw* e> © atp <DMM&mm •z^&zttfx^zz. ^ *^p*-r & o 
mi izfjkf £5\z, thmiia.mmmfrf£&&T-tz>t: atp ^mmmzn\a> 

6iB^) K:s£^b-f s co xfcikMzffimzitzt. z\<Dmij\z^£\zm9zLtc 0 

^ — Mbezafibrate)(l00Aimol/L30 telE^mSt^Tfc^ <£> ATP 

S6fcB2fc*t«k5l:, T-^Mfc^^fb-rs NO ^HSI^ffiTTAt^a 

h>o.5 mmxmnT&t,ftikmmmmmzmt>iz>-fATP z-fevxtkm? 

5«t5l:ftofe ( TaNO-HbJ (Dtf??) . 

'\ ; e^at*>*T-^JiT^^fc$-&7i#««, £jh*ra*4bHM£ 

Ttt, TO, Jft, ML ifoW, Jim /Mi, *J1§ 
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tlgt^MSCfunctional simusoidal density (FSD)), 7 -> t* — ©3fc#v Bift- 
^^O0«^T±I1I<2)J1 t^^nfc (13) . 

tfxcoHbMcT&t, atp o^t±j^«]$iJbT, ^«©x^;v^-^ta#-r^ 
#fcfcv*T%> atp *aiaii[»*jWB».&nfc. $6>ic*fc, ±wstm\z&ft 

z/3 y?®(DQQ%\Z^®W.T%Z.£tf^-2nrc (0 3) . Z\<DZ.t\t. CO & 
_tfB©H£^e>, 'VEifOliXDT-R transition ftHttf ^J&^© 
CPffSUTATP SttUJS*SffiA««»* t^^*. fi£oT, T-Rtransition £^ 
ATPjfcaj^tt-fbMtS, f*lD«ltCDt?Vifcj6l*tb-T*58Wfc"&*tl, T# 

H-mx-teffrmmmiz atp ut^iit ©tttwiRi^'Sft 
mm-?z>t.%wt2>±®ftm. -mt)^mmtmt5kmm&^m^x^B^^ 
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(i) &7£4mn 

WT\ 'VE T #SBfc5fc5£fc3ii:Ta*JfiL#a>& ATP £51 

HtS-frfcflUflfcie^fciit ( rT-ttffi5fe}£fc*RJ 'fcv>3) ttt«, 09*.tf* 

5 Bezafibrate, NO, NO fttttt, 7tV^>> 

A ^yDk*>^ T-^^lC^S^-T^^^^^^]^* 0 (Kilmartin JV, 
Rossi-Bernardi L, Interaction of hemoglobin with hydrogen ions, carbon 
dioxide, and organic phosphates. Physiological Review, vol.53, 836-890 
(1973)) , m A ATP, -f > ~> h - Jl^N*^** ^7i"h (Inositol 

15 hexakisphosphate), **-T*><H+). *>*<<nOT»a« £ fcfc * 0 

tsf^ii *&-D®n (R-wm&izfcWM. t v>3 ) t bTtt, w A«-m^*(co), 

(2) ATP ©jSHIX^tDjflJ^J 

TATP *Wm?%l t.\*. ATP ©ttttJilll***, g^KiOHi^^Dt' 
25 g£Jit#EE (#!*.« 100 mmHg P0 2 ) WIBSiS©^^^^ Hft»tw«k 0 

atp ;&aj*<£ o atp sascttrr* n t (#1^0 1 

© PbezafibrateJ ©iffi^) . fct, J:-5fe ATP ttffl«»«*< » ± 
BitO'^W Fttj»^t*«lftjftt«T©»*»ffi©»^^ ^^^^^ F 
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fMicio^ns atp *aiaiiwi*^t>, ^n^ofc^STfc, Mtu 

fib, *56Wfc*VsTtt, ATPtt'fflOffiiite* 100 mmHg OT> 

^£b< te40~80 mmHg K&V>Tfrfc>n£o 

5 TATP ODjSil^W^J-T^J tU, ATP ©Jfeffilft»*«, K*»EEt©H«T'S i E 

^Db*>tcsi^$n^>®mcD~>^^^ vmrnztz-f* ^ai$n§ atp 
©3/ Ffiiia^^ns atp ttffl*«kofc4>»-e&*::£&*>*-r* 

(MAM 10 rcO-HbJ <Z>tt£l) . t£-?T> ^-0<£5& ATP ;fefci±Stt?&£fi§< 

* atp ^aja^i^-efc, ftiiofe^itt), ^fiT?*>«fcVi. fib, #5893 

fcfc^Tte, ATP^ttB0*fl]$fJtt, 100 mmHg UAT, »£L<« 40-80 

mmHg fc'*ViTfr*>n*. fc*5* «»|R'©«*»ffittt»B«) 40~80 mmHg T'fc 

15 

3. 77V5/>©*iDi: ATPtaitOHi 
(1) 

— O-T^D, ATP ©I^t&S. 

^TATPiffiSt (ttllJ) ££J,tfcSbfco 1 ;Umol/L 

25 ATP»fflsa*#5 2m£3fi3nfc. 
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&f&m\z&\t*Tfafa&&i&%L$ , iz.Wiinztiz>7y ! s o.i~iowmoi/L> 

£ b < 1~ 5 At mol/L T? 25 £ „ 

5 T©.*#*«*-r*. 

±fB^*^EE7?«^iS^^ 10-60 H 0, ATP-*tH£iB5& 

(2) -mtmm^&t<om% 

— ^b^PH (C0 2 ) thypercapnic protectionJ ilB? I-ftl^f^ffl > -f&fc> 

10 %*«#!RTjft5l*A*Wk:^<.l/TCOa»£E*±#a**t» ARDS (J&A 
B^Sa-CSifi^Yl^l^. Adult respiratory distress syndrome) ©^M&'&BftSTSftsffl 

& -& c £ e> nx v> z> tn* ^ * ~x a in t? * o . 

*^0Jfc^3ViT«> (Normoxia) Tfc*3V>T COs^BES-SgflS 

15 C0 2 #/±te- $f *b<(*60~80mmHgT25^>o 

(3) Anion exchanger t. <D 11 ^ 

gjfiif ©ItH TBandHIJ (A>H3) fcl*tfn*IMt5B»* W^fttf 
#ffif^> (MUSS D.fllJ 10«ffl) - N*)S8«<BS3zKfi:F;>W 

D> i-ft>l®ili» Cl-t HCOs-©2S!!ftSiS*«E^b, co 2 #*© 

3l«BR^#aj tVOii^fi^. HCD«fB*fi"5 IS* Union 
exchangerJ iP^^o 

25 #S6f3#te, SfflflSfl^© ATP ifrffitfS-hfE Anion exchanger £^LTfrfrn& 
:t^lWWc^> _hf3 Anion exchanger <0jg$i£±tf £ £ £££ !K 
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±E ATP »m © «fl«tt, BandHI CDfOflS^ H^-f >fc*S'&U RSK:fr>a3MI 

vie,n^>x;P7^-;i/^i/TTfe^ dids (4,4'-$m v^-^y*- b-X7v;v 

5 ^ >-2,2'-i?7>)Vft >M : 4,4'-diisothiocyanate-stilbene-2,2'-disulfonic acid)fc df 
i)m\it>nZ>tf, DIDStWSI/V*. JifBBandlll ©HBJia^H^'f >fc*S"&t*S 
^® Sr^jfilS**? »HiiPt§r 1 IC <fc D , ATP (D^ai*^0JP-r^ d £#«T»JflB 

10 ^jS^^^JO-r-So 

. ±fB(l)RW2)T?^^feS^«, BandHI OifflflS^ F*-f >fctt^-r**flte«t 

15 4. £$&J$4ft 

%HhL*&fr*><D ATP >tlii£{!EjiT fo&fflR&XftsktimWtliGOB. 

±fB T-#«T5fe£fc3-fr**>S*, R-tt«-C5fif«-ft '#589! 

Tte TT-R transition 1^0^ J tV^o 

#389§fc::j3V*TRi» -hfET-R transition Wflf&T&g£n&SNil#£ 

25 «#-r*. uo^«(i T-««ixtt R-ttiKitsn, atp ©wt^iix 
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(1) T-R transition fflWM 

*mW<D T-R transition SIHtt?" 3l£giJ£ ATP jffi«H£iiJWXfci: ATP MMWU 

m&L&fom&s mitWM. dic (iittifwsiiiii) > mrn^s 
15 &ffim^£te£&m?*>nz> 0 con*, T^H-^^ay^oM, 

20 ±l2^^|cDS-^a«, ttSU, aE^, «-£l3»,'S!lS!K:«fc-3T 

mx.\*mik&5'a v 10 1 (HafefeO lOg/dl ©US 

«TT800mn?&*K 10XIM@g#$n§. Iti^Ol^H 1 0 eg, 

*^0JO T-R transition MMiM K£> fSKifoffl fc#^fcffi$n^Jlll«!fc«llP"r* £ 
25 <ht)T?#> Jfil^Hb ^ 10 g/dl 200 ml ab/cD 5~10mlT^§. 

(2) T-R transition SlUgHf S^^lT^S$nfc#«®l^J 
(2-1) '\^:£7*atf>:F^X■7 i U--- 
$^S£fc1ftf;:&Jg&^iiiM©ll3^ cn*TMIB«in»jfelttjfiiJfii*^ £ 
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IlgfJIjgaRftT b T V> 3 C '© «fc 5 te#2JDflfi«t8S«&£^£ 
H**i«FbfcS*, *^»*ailllfli*/h««Jfii««»*IB*#^Ufc«rbV>* 

^Ob*>) COHb (COTitl/fcA^^nt^) £*lJfflU ^ftV^ 

t^fS^'Jy hfe^B-ar^Vi. lEflNHttiSfctK ^ft^i's*^* 
JBTttlM ^OlfilitligT, h r)^A#PiSgP*T&3 heme 

oxygenase £ *l, 'S A*> £> fc* D Jl/ tf >^s©4H»*« Jl* ^/Citf § C t rf» 5. 

25 (Kyokane T, Norimizu S, Taniai H, Yamaguchi T, Takeoka S, Tsuchida E, 
Naito M, Nimura Y, Ishimura Y, Suematsu M. Gastroenterology. 120, 
1227-1240(2001)), iiili^fc D ©^A©*&#M£{£T2 z. £\Z, mz 
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NO-Hb te> femmtf^y h ©»*ft 7 5 y 5/a*i UTff«fc*« t 
KtWIS. <£ti (4"C) ©WfiHbheme <h#^t*Klif© affinity 

\zmm~rz>t£&> nm^m<Dmmmm<D^i±\z\t a -NOHb #jiltv^ 0 

5 fUddiERfkl^i;* oxygen paradox S««-r*fc»ttt, M\Z CO-Hb ©JEEj&nsj 
fg^^^o $ t}\ZV frft^-'ZlSi^ CO &mild vasorelaxant <hl/TJ&ffl#*pJ 
I6*T?& D , ffittfc Hb <fc D t> CO affinity #*il5l^AM6^#&T£Ml^B-C 5 
teHb-CO la^ift^I^li^tfS. £©J;5fcT>r«tt%>, #56Efc43 

10 H-iJ^T?**. *5SKK:*ViTSIIg*r*aNO-RBC, CO-RBC ©^fijffl Srff "5 
«J&**© Quality £|6l±,$ii-*£#fc* fflK©B&T#6>n*:*Sft 

HbaUostery^0^«t^#Mfii^«©»ISr^^t-Sfc«, (i) I«#*X© 

15 ffiOM^ft&^fc-^ shear stress LTJfiL^ffiffi«lK*;iftHiU;fc D v JfiL^JR 

SI^K^KJRbfcOi"^ metabolic sink tbtf ffil/TViSC t, #icM^©^ 
\Z «fc * Hb allostery £fc#**ttfiB Sr ©J W U T V> £ t V> "5 ©t&ffiE t ©« 

m^k, (n) com^Axmmmmmzmx^, nmit 

20 NO-Hb Xtt CO-Hb \Z ,£ £ fctiJfilttv' 3 y # ©)ii£$lJ£2:^fift"£o -LfBGi) 

(i) a NO-Hb, CO-Hb fc± Z> ffllliLttv' 3 y 9 ©»£8&*©*ftW 
^ y b© Wigger's hemorrhagic shock protocol }:lfc^oT4 0 %Hftlfn.ft> / 
25 3V#*iKiBU aNO-Hb, CO-Hb £J$0#Jfil$c (^85 y h^£>#$if!gbfc 

ffll>TJfc«&Wbfc. *tt/hra3R'©K*&*&jEW""rfc< functional capillary 
density (FCD), SjM^*, Kupffer cell activation ft bTj*4fc&W 
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Ufco £ fc, Wigger's hemorrhagic shock protocol \Z Ltztf-o X 7 V V Srffl 

4 0 %IfclfiH4->3 y*&£iBU aNO-Hb, CO-Hb §l^t (t h^fil 

tt*9|MBlSl*tt* 2,3-DPG SSDftttS^rt^^^ftO^KlJ: 

5 <«kD»&ft"cv>*. Rj8iflttfc«nHb © 

^t^tSNO, COmOtfXmtt^-h Hb allostery WHS^"?**. 
(ii) Hb <&^tfPUfe#«©H^Wl%^©jiffl 

Wigger's hemorrhagic shock protocol \Z$£-oX 40% lftlfll> / 3 y # £^ 
«U aNO-RBC fcJ;^||^^IS^fc*g^:, a NO-RBC \Z\t^skmU^AX 
10 ©H§P'I£ (patency) £«b<&#b, JBfl-»»**WfcIiI*« 

V>fc&WT?«* a NO-RBC, CO fi&ft#jfaJ&ftt«I#©*Jiil#«£*©7 -> F- 

20 

*mwo)mikmte. ?&&m&'&t-tz>tczb\z ; femmm<DUi/¥jL> bmm**> 
m<mm pk, pais, Jfr»u -rv>»fr£ 
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ifrfiMtttf* •• mm, mm 

u yn& : u >^m. u huh, mm 

*mnm& m (±m, mm, *m) > rat. mm 

•T* ^ejK&^Tte, m^tsk^m. sfa.m&Wy.foi' 3 y ? 

£fc> *fSMfc*ViT»4, ATP *3iHI"f **«J*^T**Hll#*» *Jfr14a£ 

»Mfii«. mfo&fo&£* mitmihik. dic (»attjfii«rt»Hje«*) » n- 

ATP *jfi«tU^-r<, KSSffifttftBTfctATP *jffilttbfc< V*. 
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^^^jfcsm, ^(Di^^fg^^j'feViT atp *?mmz&i&v. 

M.m% atp m(D&Mm&m&&wirz>z\£&»im£tez> a 
mskmHxm^nmmvrc atp «, 

$i$£bfcATP«, ifilMl*lT3i^^^ ADP \Zftm-ZnZ> 0 ^»i:<toT 

%mz\~r. ft-ox, mmz^^xm^ %fcmmwm*7*~?u&%* ±.m<ommz 
£?x$j}$km\z±jfc*-tz>z\ttfx%z>o 
*mw<DmMmi&m<D®j?-m\z. ®#h]^, m 

1 H 1 m$>fcy)^\ s E^U}£> 20 g/dl GOitJS/V;/ #T 200~800 mL^S-C$>^ 
(2-3) R-^JC^^b§i±7c^« 
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tBifiittva v?<Dmmjzm9J)T'$>z>o z.<dz\£\z. R-mmiz&mik-z&rzmMn 

t T-Wm \Z^Mit £ itfc#« <D ^Ttl^ £ , ~> a y 2? R18 «t o w- & n 

5 *5S^OE5lliiafiJE«»OlS!#Stt, ttS'K Sfett, S-^HISfC, m 

it«koTS&5^ M*.«gfcJfiL^>3 y#X\Z7jry4 ->a y 

•3-<D&-^S«a a llHSfc!5^^Dt:> 20g/dl©^JP/ , W#"£ ! 200~800mL 

4|§Ifc:$H*T%>.«kU. 

10 

5. jfa»K*<sw*©«!iJ£2fiS 

*5%w\z£r), ^skmzmmmmt atp tta*i®H«Ttt's : E2fpfc?>© 

15 #n>JfliT**. 

20 ^KlATPS:a9^-r*Ilt^S*UVi. 5~400mL £?£L<te5~ 

10mlTcfe§. 

jfiitp atp ©«3tK:tt; ?tfjR<ows»»K:aii3t»*jii*sa^mtf j=vi. 
mm^miiisa.^ ATpm<Dmfatthbfrc®j£&T&%,7£tbfrm&&,\z, 

25 twv&&. 

Mz, nmM&mfT^mji&zvMfamzmw-tZo <au #5e9m;in5 
nmm\zmmzti2>h<D-v\ztsL\,\ 
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nmm 1 

t h*^lfil20mL §Vt'J >3flkU 2000rpm, 7^T'S^bti«a:I$ 
gglfcb; i5t#UT 1X107 cells/ml (D^jfll^^jSfg^ Krebs buffer Tf^Slfc. 
g^St^S* 0~150 mmHg "ei%M<Dfe\Zffl&Vtz. Krebs buffer 1.8 mL fgtS& 
5 iif^i^^/ b£ 37*C-r-f >*F=l1— ht, # D U 200/il ©^jfaS^ 

it > T/Jb 200 ti 1 £ 4 *C (D £ b , Stto b T±tf 4" O ATP £ luciferin assay 

\zx vfemmzmmvfz* zE^jksmg^#/±(po 2 )5o~7o mmHg#>a«t& 

&&W~Dtl--7\Zt£Z> m 1 CDv-^'f KM) . gNttSfcfc 100% CO £ 1#W 

io iimbTf^isii/feco^fa#««®&TATPSim^— Jt-ftb (Hi rco-Hbj 

(D^U) , IO"" mol/L (m%k^M) T*mWVfz bezafibrate \'&fmi{±L'V ATP $fcb^ 
-j£teb7c (01 TbezafibrateJ Ofti^) 0 M 1 T*j teIES$?*#ffi(l50 

mmHg, ^*)i^©SflSfflfc^bT^riSfc:SI*«&«>c:a:&^'r(p<o.05). 

15 UlJ&^J 2 

#^J(S0!n?tt, -S6fl5#*3fcifiiS*(CO-Hb);fttf NO #ISt^«( aNO-Hb)<E> 

ATPi&m\zttTz&m*fo&vrc.*mz±.mmMmi ttofc.No©^it 

&^bfc^jfb.S££7;M >®m^ct NO -glutathione * Hb 

20 nwizn-otco mw-^s^mz^^n^^^ifu t*>« r«No-Hbj 

iE'^-HbR^CO-Hb tt^Jfi^Jl tR*OJie^**b (02) , aNO-Hb teH 
«J 1 © bezafibrate fciU&T ATP ©Sfeffl**— JEflS bfc (EI 2 ) „ El 

2*> r*j ttiE#/*«(Hb)fc*rbTW«lc:^^a&«>iit*^'r(P<o.05)o 

25 3 

Wistar SUStt^ y h(250~300 g)£ Pentobarbital sodium 50 mg/kg 
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XtcMW)M\Z%ft~3.U — z/b >b. l~2mL/minTjj&Jfilb, ti&Bsh&tfikMlfn. 

5 m&ititfn.Mizmm-rz Hbaft«bT&#u 60 ^mzM-mw^m. jjitt^ 

:fe<£i^KjMlftL<D Hb, iMlSMpHctObase excess ft^iti bfc (gl 3 ) 0 
Base excess ttM, y^T, 2.5 ^±^T;i/# D—>X (alkalosis) , ^"f^X 
2.5 ^T^T'>H-'>7> (acidosis) 03 PS teffilfilMKJB 

^>fi?r^31^m7KT^^ (n=7) , COhRBC )t CO fiBfPfc h^«-el^^(n=5)> 
10 hRBC « 2»£t«Sfnt h^Jfil^T^*(n=5), Rt/aNOhRBC tt7JP7 7lt^l 
~y NO Tg&foSnfc Hb SJt^t h^«Tl4(n=7)Ufc%0"Cfel.„ * 

ft. r*j «*p<o.o5 (ps SMcJfc'cc^JKfeg'ft) ft, r#j «*p<o.o5 

(hRBCi¥fci*^T#;§C&^b) ft^-Tc lffl««/jNflf«tt, KSKOlfxsJ-^bS! 
15 **r«-*jk3*»3S!lftS;#L/fclR, -JffWolR/hWIIIlcafcSjWPiJliiift^JiWSn 

*^«Bsn& (H3i;u*) o #^m*ftjii)KT#^v^#^f>n^ com 
fnftjkm (cohRBc) -c\t^m<D^mmmmmm\t^ b v&mcom 9o%£-e 
mmhfco z.n\±mwmfim&Lft ex vivo <Diftm\z.&ttz co fccfcasjiiwis 

20 iltif f£JB (Suematsu M, Goda N, Sano T, Kashiwagi S, Egawa T, Shinoda Y, 
Ishimura Y. Carbon monoxide: an endogenous modulator of sinusoidal tone in 
the perfused rat liver. J Clin Invest. 1995 Nov; 96(5): 2431-2437.) IsU 

25 — ^toyi/ H- IcMf S35:SM^WtS @ Wt?, mmsko Hb 

2fctfSjftMft pH fc«k 0 Base excess ftJIfflLfc. Base excess 
2.5«±*«T;W*n-^, T-f ^-7, 2.5 KT^T^K-^ftSKftf*. Base 
excess «U 3 ^^J £ fc#ift&Qfe*8il*5&*R«> e> *U aNOhRBC *<*fe3fi*feQfe 
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S&SSSBffb, COhRBC, hRBC \Z it^X %> W*fc&#8&£tf*?»IB£ ftfc 
(#P<0.05) o 

£n5©&#8*mK:ini*.T, JFFB1:£#© viability ©»«T**ffiH-»»Bfe#3» 
J&Trte, a NOhRBC,hRBC> COhRBC ©JRlCiftWIMWHIIBU Wfc aNOhRBC 
5 a y ^tWfcit^T , b**a:lifl-»»l|jaiS**3fl«IR»&nfc. ATP te^M 

#©*ib8j4xfs»i&©j£ttfb&ieEf £ in vitro Tfssnt^sjjJ 

(Kitamura T, Brauneis U, Gatmaitan Z, Arias IM. Extracellular ATP, 
intracellular calcium and canalicular contraction in rat hepatocyte doublets. 
Hepatology. 1991 Oct; 14(4 Pt l): 640-647.) , ATP #i&f6©i«V> a NO hRBC & 

CO-hRBC ©«#ttBf»»JRlJlil«ft©*»attL/-C*ffi , T?*D, a NOhRBC 

15 

t^^ti^T^y v>^\ *«*>e>© atp ttajjc^u, gcksiciMrr* 

gjto^0^C7f 7 y> & 5^TODtm »5R^JE& 0-150 mmHg © 
20 ^HT0fM©ifitliSbfe Krebs buffer &'$tS&$i*=L'*.y M^WIi 

^-©^H, ttUfiftKfcl /imol/L ©T^/v-XAdenos^Sr^Jp-rSt, IE# 
ATP & <kt* 1 #H©<S»* K=fc 5 ATP afcfflfe 2 ffifffi < *S3£ 

Ifc (14) . 

25 "&\Z, {&mmz&Z> ATP *tBKl^-r*77 ? -/'>>©»ftft#«^**tftW 

M$k*m 5 td^fo B 5 >P, TAnoxiaJ «S£*t #J± 0 mmHg 1 
MS) T?iIL, TNormoxiaJ « 100 mmHg (!fliJ&;RtfjfiL*T©)iJif©B&* 
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1^3®) XMMLtcKiebs buffer ^Xmimhtct^^M^^To 
Anoxia T te, 1/i mol/L(lO-6 mol/L) 07f/y>5: iSiHlT & *! ttT, Sfc til $ n 5 
ATP©*)W8 2f&K:fr*££#?K3nfc (0 5#) . 

H 5 ATP 0ffiia«77y >»&SSJPf*C:t-C ATP»CDif 

5 jD**5l*jB^Stlfct#A.e»n*. fit, £(E>C<hte> i£S^#bfcjfil^ (fft 
jfilJfil^#) CTry 3»^^JPUT*5< £ ATP jllllti©^Vijfii^C5^#^^ 

mmm 5 

«MBT 1 Mmol/L©7Ty ^^JOTlC^T*), {KB&*fc«k* ATP <Z> 

ilg|JiJn«r<fe-r^T2&-pfe (13 6 rAdenosine(+)j , •) . ^SD, Hb * 

15 co xmmvx R-«tRfcr* atp ®jfiii«uiiiiBffi3i«i*tt^xtt<ST-ra ^ 

t^Stlfc. |2 6(DO«> (Control) 

&fc, ATP^«K±o£c:^e)i^^^mT<s©^^Mbfe D 

©lit-H R^W^RT»5 Band III (Anion Exchanger-W^&T £ £ 
20 ftlStlTViS. CICDBandlll Qfflfl&ft F * *f >fc*BJfi^6JS'&b» £<£3^* 
>/1 #K ©ft &g IT, «im^f V> 6h« DIDS 

(4,4'-diisothiocyanato-stilbene-2,2'-disulfonic acid) <h tef tl -5 7. Jl' 7 # ~ ^ ^ 
I'T****. £ <D DIDS £ffl^T\ ATP 7&^«^CD Band III ft^UTaWBt" 

ATPiSIHiiD^ji^^ CO^aiCcktJM^^-frfc 
25 ^#T1?, ±gBO«WSff ofc. 

7f; S'^fc/^EETfc^T, CO(+)3S4Jla3»k: DIDS *SSJP 
l/tfc, DIDS ftHfibn<Z)«&& ATP ittMt*K:Stt^:^ofc(0 7). HtlfcJ;?), 
DIDS R-Wm<DB]fB.1&friZ><D ATP lHHEjifctfUB LTV>3 RttBttSft 
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#.\z. cofemm.<DmjbLM&m^T, dids <Dmm&&&>te®M*&i&vfro 

m^^m8lZ^-r B TAnoxiaJ 0 mmHg TUlb, 

TNormoxiaJ ^il#©m^^j£"epM bfe Krebs buffer £JB V>TMl5t Vtc t % 

^^t. ^omm, dids (Dmmfcftmiz, &wtm\z&z> atf <Dmmmmt^m 
-^n^z-t^^ntz. cms) o 

10-4 mol/L <D DIDS \Z£ 3 ATP &MM1}UmMftm £ 0-140 mmHg <D 

mTzzttfTF^ntc (ni9) „ 
qt-DT, mmmxu{&mmBmM,-F\z£K)Mmtfmi}\\vfr atp mstmm 

f'^St^ Anion exchanger Band III %ftl>TmMW-\Zj&%£VTl*Z> Z. 

^LT, DIDS *lffllS^i3^Jp-r-5>^ £T\ fcjkmfrZO} ATP &[M 

^SS^J 6 

— B.fcfcmiZte, Chypercapnic protectionj LVfittlZftm, ^SO^MBf 
Wvm^&A%,mz'J>tz< UTZiMI^$±#$t§ t ARDS (^AP¥© 

Adult respiratory distress syndrome) CD^t^SrefeST-Sf^^ 
§^t^6nTt^„ *nMM~Cte, -m^^mcDhypercapnicf^ffi 

*»>i i (Djjmzmcxm^ =.m^m^m (p C02 )£ o-sommHg 

m$k*mi Ot:^t„ Anoxia (^^^^tj) Trte ATP ©SMte P C02 f;i;t£#£ 
tl&^o£o utl^U, jE3tllSH*fil (Normoxia) T«> ATP ©Mte, 60 
~80 mmHgTi:#U 80 mmHgTH S/>MMO*^te^^7k < l/^T 

noi^fefici^^f), r?; ^>^muuhrzt^^ atp (Dmm\mmm 
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9, *jfiiSiliti©^^nlf>©«a*T-«»T?5fifJtfl5S**«Jl* 
^jfo^ S © ATP jttttffi&fflU ^Wf^^^Dk'XDiS^R- 

6 ATP &ifi!i*£ii-s -2t\ ^^nb*>©iii5:R-tItc^ 

jfiiWifli£3B "5 l&iM -> a y £ © h. U T Wffl * « . 

S&fc, ^t^Plf T-«ttfc5fcJ6<bStlfc*Jfil*tt, ATP £>M 
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ft * <d m m 

4>ft< t%> ioir»*«l*9llflE«fl)flS38«I. 
3 . 100 mmHg UT<DMmftJ£T\Z&^Xnmft\~ ATP - fctfT? 

6. 100 mmHg £^T©i6*»EETfc*5ViT ATP ttmmmzMMZ It % Z ttfT* 

tiaMfr & ATP S ilHi $ -Br £ 
9. 100 mmHg »TOll*^ffiTfcfe^T ATP *itt«S-ar*2:t*W*t-r* 

n-fr*><o atp in ©j^>Jo 

12. 100 mmHg KT©»*»£ETfc*ViT ATP OjttliSWllPl-rSJli:**^* 
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mx\zx)V7*=.)vv vr-z&^mm, i 3 ibis® s%ffi&<fc. 

15. 100 mrnHg^TO^^EETlC^^TATPCDM^^J-r^eit^-r^ 

.z>m&m. i 3 xtt i 4 iBftoEsmafiKW. 

1 6. Ji«JR*»ISIXttJlildSE<W1»ilT».*»*^l 3-1 5©W$"n*>l*fcSE* 

a*jfcj*#» e> © atp ©asm*#iifWT 

18. 100 minHgKT©K*»ffiTK:*ViTATPOillJia«l«"r*it«:1*« 

2 1. 100 miiiHgKT©K*»£ETK:^ViTATP«a»-r*tt*tTff*l«* 

«19 Xtt 2 0 IBKO^jMo 

2 3. -m-fb^^X «7v )V 7 * -)l W 7 TMH^nrc If 2fH*®^Jfii^o 
2 4. 100 mmJlg&TOWtmftmTK&^T ATP <DMM*Mm-?2>Z£tf~ei* 

2 5 . M^SI 19-21 ©Vifn^ 1 ^fc8B«c©^Jfl«*'&trES*Ua^'». 

2 6. &ta.&mm*mm-rz>frib<Dm$im2 smMvw.mm.&.m, 

27. iiM'tt^i^> &ifiLtt->3 ^jffifiii, n^s^ ms, mmst, m 

att»i»«fl:fi&txjaijiiitt»* • *je** saws < 
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2 9. msk • nmmmmmtf. ^a^m »«^«#«*stt» ^r4^m 

5 3 0. Tv'K — ->X*?&^-rSfcJ&©ft^2 5GttCDBEXttJft4b. 

10 3 4. *jfii^^e> jlH^nfe ATP JI*K*i»«tt#ttfcj£«-r«tiS:4#1»i 
ATP ©ffllJt-^fe. 

^EE^Tt-Bi-r^ t^iit-rs, ^.fa^e.© atp (Dmmzm&zit 

15 3 6. mMmX\t&Mmft&£:flrtf 0 mmHg~150 mmHg ©&#-?& 5 af2£Jg 
3 5fBmcD^^o 

3 7. *ii|SilKll7fy ^>^^J0U> $#Sft*??jffiifc£ 60 mmHg~80 

mmHg<D-^b^^^ffi*#T^i^t-2:a:*#^iT^,^«^e»©ATP 
©M£iti& 2 

20 3 8. ~>>©^S^^0.lMmol/L~10Aimol/L^fe^it^^3 5~3 7©Vi 

mmmmm.mwn*mi)\i-r2>z.}i&<&WLt-?z>, #«^e>© atp ©js^i 
25 4 0. A>K3^>^^H©»^*>a5a«tBas'»»^;i'7*-;w^u7T? 

atp mmmrnm. 
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4 3. atp <DMm*mm-? ; bfc#><Dm&m4 a«4 2 mmvmmm. 
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